Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Crime is a major concern for governments in many countries. Its negative effects on people's well being as well as its direct economic and social costs are some of the justifications for devoting large quantities of public resources to its prevention and control.
From a microeconomic standpoint, crime affects individual well being of those that directly suffer a criminal activity and, more generally, of all citizens through the insecurity it causes. For instance, a robbery will not only affect the victim, but also the individuals spotting the act (and those who have been told about it) since they will likely feel unsafe and possibly modify their behavior. If authorities are not capable of making people perceive that their personal integrity is guaranteed and that they live in a safe place, public efforts and resources devoted to crime prevention and control may not be assessed as fulfilling its primary objectives. For instance, in Spain, from 2006 to 2008, the Center of Sociological Research (CIS) reported that citizen insecurity was within the three main concerns for almost one in every five Spaniards. 1 From an individual point of view insecurity can cause both direct and indirect effects.
First, insecurity can cause depression and increases in levels of anxiety (Perkins and Taylor, 1996) . Recently, using data from the British Household survey panel, Dustmann and Fasani (2012) show that property crimes (not violent) may lead to higher levels of anxiety and distress and an important loss on confidence.
2 Moreover, insecurity may also lead to changes in daily routines and behavior such as higher levels of distrust (Conklin, 1975) , lower outdoor physical activity (Ross, 1993) and reductions in displacements and social interactions (Liska et al. 1988; Miethe, 1995) . Second, other indirect effects of high levels of insecurity may result in the (mis)allocation of private resources to overprotect one's security. 3 Examples of these individual proactive security activities consist of buying a watch dog to guard one's home and property, carrying a self-defense weapon, or installing extra security home devices such as burglar alarms.
The above mentioned individual costs of crime risk perception can be aggregated to account for some additional (indirect) social and economic costs of insecurity. If health services are publicly provided, then the consequences of crime risk perception turns into a collective cost. Similarly, the changes in the individual behavior can lead to reductions in the level of social capital of communities that can also translate into lower levels of trust and, at the end, can even impact economic activity (Knack and Keefer, 1997 ).
Also at an aggregate level, governments use an important share of public resources to prevent and control crime. There is a wide range of policies aimed at reducing criminal attitudes from which police forces seem to be the most common and important tool used. It is common sense, also supported by formal theoretical models of crime, that the probability of success of offenders decreases with deterrence variables such as police forces. Although deterrence theory justifies the need for police forces in the presence of individuals acting as criminals, police forces have adopted other roles besides influencing the probability of 1 Note that citizen insecurity does not include concerns about terrorism. 2 For the case of Catalonia, region where the City of Barcelona belongs, the public health survey (2010) states that 12.1% of the people above 15 consider themselves to be at risk of a mental disease. 3 Ferraro (1995) finds that perceived risk of crime is a moderate predictor of efforts to protect oneself from crime. High levels of perceived risk are hypothesized to lead to both increased preventive and protective measures.
apprehension of criminals and potential criminals. In this sense, preventive actions are increasingly frequent and, in many cases, are linked to reducing the levels of citizens' insecurity and crime risk perception. For instance, since the mid 70's in the US, the reduction of people's insecurity has been one of the main targets for police agencies especially in central cities (Cordner, 2010) where crime is also a major concern (Glaeser, 1999) . Police proximity officers are often the agents appointed to this goal. 4 For the case of the US, the Community Oriented Policing Services (COPS) Office 5 recognizes that people need not only to be safe, but also to feel safe. Therefore, as pointed out in Cordner (2010) :
"treating both of these issues [to be safe and to feel safe] as two parts of a greater whole is a critical aspect of community policing". In the case of Catalonia (Spain) police forces have also as one of their main goals to reduce citizens' insecurity.
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There is a large share of the empirical literature dealing with the economics of crime devoted to understand the impact of police forces on crime (Corman and Mocan, 2000; Di Tella and Schargrodsky, 2004; Draca et al., 2009; Klick and Tabarrok, 2005; Levitt, 1997; McCrary, 2002) with no clear cut results, in part due to the difficulty and methodological challenges faced when trying to establish causal relations between both variables. Less frequent has been the study, as we do, of the impact of police forces on crime risk perception and, in general, on the determinants of citizens' insecurity.
Therefore, in this context, two issues emerge as crucial. On the one side, there is still the need to fully understand the determinants of individual crime risk perception, especially how individual and location characteristics interact in shaping people's insecurity. This analysis can help to design preventive public policies that are effective in reducing crime risk perception. On the other side, there is the need to evaluate the impact of police forces on reducing crime risk perception, and issue largely neglected in the literature but that can bring important insights regarding the effectiveness of public resources devoted to security issues, at least those also devoted to increase individual well-being, and hence, the overall well-being of the society. 4 Police proximity units are police officers who are closer and more visible to citizens. They normally patrol by motorbike or foot and they tend to establish contact with citizens, associations and neighbours in order to know their main problems and needs referring security issues. 5 http://www.cops.usdoj.gov/ 6 Unlike, for instance, the case of the UK, in Spain large quantities of police agents are patrolling the streets in order to both prevent crime and make citizens to feel safer.
In this paper, using a multilevel ordered logit model, we estimate the main (individual and neighborhood) determinants of people's insecurity for the case of the city of Barcelona (Spain). 7 The novelties of this paper are various and substantial. First, we bring new evidence on the (individual and neighborhood) determinants of individual perceived insecurity (measured as the crime risk perception). Second, we focus on the effect of police proximity on people's crime risk perception controlling for spatial effects of citizens' evaluation of police performance as well as other neighborhood characteristics.
By using a unique individual victimization survey for various years at a urban setting 8 we are able to address the various issues regarding crime risk perception. Moreover, in
Barcelona since 2006 police forces strategic plans present a special focus on reducing citizens' levels of insecurity. Although not initially intended to do so, our database allows us to account for the effects of police proximity on crime risk perception and we are lucky to encounter in the victimization survey itself enough information to overcome the likely problem of endogeneity between police proximity and the individual level of insecurity.
Given that we use neighborhood characteristics as determinants of the crime risk perception we also deal with the issue of individuals sorting across neighborhoods.
The paper is structured as follows. Section 2 briefly reviews the relevant literature dealing with both crime risk perception and the impact of police forces on crime. Section 3 describes the victimization survey used. Section 4 presents our empirical approach and the potential estimation problems. Section 5 presents the results obtained. Finally, section 6 summarizes the main conclusions of the paper.
Literature Review

Crime risk perception and its determinants
First it is important to clarify the interpretation of the main crime concept we address in this study, that is, citizens' insecurity. Insecurity, in the broad literature dealing with it, has 7 Barcelona is a large, modern, touristic, and highly populated Spanish city where petty crime is increasing. Newspapers are increasingly focusing on the impact of pick-pocketing and home robberies on crime risk perception; see for instance La Vanguardia (2012); http://www.lavanguardia.com/sucesos/20121129/54355929103/consecuencias-psicologicas-robosdomicilios.html. 8 Note that the literature on crime acknowledges that the urban setting is the optimal to analyze the determinants and the impacts of criminal behaviours. For instance, cities show higher crime rates than rural areas and, moreover, in urban settings social interactions (crucial nowadays to understand criminal attitudes) can be considered as larger (Glaeser and Sacerdote, 1999) . often different interpretations. Thus, the literature dealing with insecurity mainly distinguishes between fear of crime and crime risk perception. LaGrange and Ferraro (1987) suggest that fear of crime can be conceived as the emotional of affective component of perceptions, while crime risk perception is the cognitive component of perception.
Therefore, both concepts are different and the results of the studies explaining their determinants vary considerably. Rountree and Land (1996) show that certain individual and neighborhood characteristics may explain risk but not fear. LaGrange et al. (1992) suggests that perceived risk mediates the effect on emotionally generated fear. That is, the higher the crime risk perception, the higher the fear of crime. This is confirmed by Wilcox and Land (1996) that show the existence of important alignments between these two concepts.
The information available in the Barcelona's victimization survey is closer to the concept of crime risk perception, measuring the cognitive state related to a general anxiety about crime, and leaving aside the affective aspects of the worries about personal safety.
However, it is worth mentioning the fact that fear of crime is, as LaGrange et al. (1992) pointed out, affected by the crime risk perception, our in other words, someone presents a high level of concern about crime (fear of crime) if she perceives a high crime risk in its neighborhood. The results obtained in this paper are directly related to the concept of crime risk perception. However, indirectly can be extrapolated to the affective aspect of the crime perception (fear of crime) through the channel pointed out by LaGrange et al. (1992) .
The theoretical frameworks explaining fear of crime and crime risk perception are diverse; however, the bulk of the theoretical literature is focused on the determinants of fear of crime. For instance, within the "broken window" thesis (Wilson and Kelling, 1982) many scholars have explained how personal and neighborhood characteristics may explain fear of crime and even, crime. This thesis links three important concepts in neighborhoods: disorder, fear and crime. Specifically, this thesis states that the link of the three concepts may start with a minor disorder such as a broken window. If left unchecked, it will generate the perception that no one cares about it. Hence, this minor disorder may generate increasing levels of fear. Consequently, people may start to distrust and behave differently staying more at home and socializing less with the neighbors. In turn, this will lead to a reduction in the natural surveillance allowing consequently to further disorder and minor crimes. Skogan (1990) was the first to test this thesis concluding that disorder plays an important role in sparking urban decline. However, other authors such as Taylor (2001) proved that fear and crime cannot be linked as previously presented, concluding that the thesis was over-simplistic.
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Theoretical alternatives to the "broken window" thesis are for instance the Collective Efficacy theory of Sampson and Raudenbush (1999) . 10 These authors point out that concentration of inequality, racial, ethnic and socioeconomic structures of neighborhoods are important in explaining fear of crime. Note that this theoretical view is easier to empirically test, for instance with cross section data, than the "broken window" thesis that needs a temporal dimension in order to be tested. This is the reason why the vast majority of studies have explained the determinants of fear of crime by means of the Collective Efficacy thesis.
At the empirical level, the study of the determinants of the fear of crime and crime risk perception has been one of the main targets for experts on different fields during the last decades. Recent psychological studies such as Russo et al. (2010 and et al. (2003) and Wyant (2008) . Taylor (2001) , using a multilevel model, studies the effect of incivilities in Baltimore neighborhoods. In the same line, Robinson et al. (2003) analyze by means also of a multilevel model, the impact of incivilities on different dimensions of fear of crime at the street block level and the neighborhood level. 11 Wyan (2008) analyzes also the incivilities impact on fear of crime but taking into account the spatial autocorrelation of fear of crime across neighborhoods.
Focusing on prior victimization, Skogan (1986) for the case of the US, and Zarafonitou (2000) and Tseloni and Zarafonitou (2008) (Pate et al. 1987) . For instance, the Flint experiment showed that when foot patrols were highly visible and established contact with citizens often, fear of crime was reduced (Trajonowicz, 1982; Moore and Trojanowicz, 1988) . This is also confirmed by Groff et al. (2013) showing by means of a control and treatment group that foot patrols interact more with citizens and are able to reduce specially violent crime. On the contrary, Moore and Trojanowicz (1988) found also that some policies such as victims contact or letters informing on the main issues in the neighborhood do not help reducing the level of fear of crime.
Taking into account the "broken window" thesis, Braga (2001) and Hinkle and Weisburd (2008) studied the effect of police crackdowns on hot spots. They find that polices aiming at reducing minor disorders could lead to reductions in the fear of crime but, simultaneously, these strategies could increase it since people perceive that they are living in a hot spot area. Ferguson and Mindel (2006) find a similar result in their estimations; the simple fact of seeing the police can boost the fear of crime.
Within the economic literature, parallel to the fear of crime, several authors have aimed to isolate the endogeneity of the police interventions on criminal activity. Police resources may be allocated geographically according to the level of criminal activity across specific areas. Therefore, unless the police intervention is random and exogenous, one would be capturing that more police officers increase criminal activity. Electoral cycles (Levitt, 1997; McCrary, 2002) , lagged values of police officers (Corman and Mocan, 2000) , police deployment after terrorist attacks (Di Tella and Schargrodsky, 2004; Draca et al., 2009) , changes in terror alert levels (Klick and Tabarrok, 2005) and police hiring subventions (Evans and Owens, 2007) In a nutshell; in the light of the existing literature, given the importance of the analysis of the determinants of crime risk perception, and the debate on the effectiveness of police measures to reduce it, we focus in this study, on the individual and neighborhood determinants of crime risk perception giving a special attention to the evaluation of the impact of police proximity on it. This analysis constitutes a novelty not only for Spain but also for the European case, and serves to confront the obtained results with the broad existing literature focused, as previously reviewed, mainly for the US case.
Victimization Survey: data and variables
In order to analyze the determinants of citizens' crime risk perception as well as the effect of police proximity on it, we present a brief summary of the city of study and the main sources and characteristics of the data.
The City of Barcelona
Barcelona is one of the main cities in Spain with over 1. expedition and immigration documentation) or regarding terrorisms and some specific types of crime (drug trafficking, organized crime, etc). In our case, we aim at investigating the impact of both local and regional police forces on crime risk perception given that they are known to be the closest to the citizens.
Individual survey data
For the individual level data, we use data from the Barcelona public security survey which is a victimization survey carried out annually by the Barcelona City Council. 15 This survey was first carried out in 1984 and it consists of between 4,500 and 6,000 phone interviews per year to Barcelona residents across the 38 neighborhoods. The survey collects information for the Barcelona citizens' at the neighborhood level not just regarding prior victimization, but also socio-economic and personal information. The survey is divided in three parts. One related to personal information, the second regarding victimization and 13 It is worth pointing out that in 2007 the City Council changed the administrative division of the city splitting the 38 neighbourhoods into 73. This does not represent any problem unless data is unavailable which happens from 2009 onwards.
14 There is a fifth police force, the "Harbor Police", but it just has traffic competences within the harbor territory and, hence, it is totally irrelevant for common typologies of crime such as property crimes or crimes against the person. 15 Table 1 advantage of all the data available, we construct a pooled cross-section database for the three years of study including all the variables of interest.
Dependent variable
Our main dependent variable, "crime_risk_perception" is the result of the following and the south-west of the city. We will see that these neighborhoods are geographically related to some of the socio-economic variables we account for.
[Insert figure 1 around here] [Insert figure 2a with maps 1-4 around here]
Individual explanatory variables
We include several variables that may affect people's crime risk perception. First, we account for physical and social vulnerability of individuals by including from one hand, a dummy variable ("gender") that takes value 1 if the individual is a woman and 0 otherwise.
We also include the age of the individual ("age") since, like women (Ferraro, 1996) , elderly people are expected to present also less physical strength and competence (Clemente and Kleiman, 1977) and, hence, higher degrees of crime risk perception.
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The literature has also pointed out the strong relationship between crime risk perception and prior direct or indirect (knowing a victim) victimization (Ho and McKean, 2004; Mesch, 2000; Rountree and Land, 1996; Skogan, 1986; Tseloni and Zarafonitou, 2008) .
This relationship has been found to be both positive and negative. For the former, being victimized eliminates people's believe to be invulnerable to negative events and of living in a substantially benevolent and meaningful world (Janoff-Bulman, 1989) . For the latter, Hill et al. (1985) and McGarrell et al. (1997) point out that previous victimization might lead some individuals to believe that they are at greater risk for future victimization but those who have experienced prior victimization might also avoid certain areas or people they deem dangerous, thereby reducing their perceived vulnerability and fear. In our empirical model we include the variable "victim_property" and "victim_agression" that accounts for prior victimization related to property or interpersonal violence crime but with some restrictions. First, it just accounts for direct victimization since no questions about friends' victimization are made and, second, the survey just asks regarding victimization experiences during the previous year. Map 2 plots the overall victimization index and shows that the spatial distribution of the victimization index does not necessarily coincide with the spatial distribution of crime risk perception.
We include a variable called "foreing_born" which takes value 1 if the individual is foreign born and 0 otherwise. By adding this variable we want to account for the effect of immigration on crime risk perception (map 5 presents the distribution of male immigrants across the 38 Barcelona neighborhoods).
We also include the level of education "education" (see map 6) which may influence the levels of crime and, therefore, the levels of crime risk perception. Lochner and Moretti (2007) find that education increases capacity of socializing and the opportunity of obtaining legitimate rents from the legal labor market, thus it may affect negatively both property and violent crime (except for youth which violent crime seems to increase with education) and consequently it may lead to a reduction in the crime risk perception. By including the level of education we both measure the income level of each individual (given the correlation of income and education) and, also, the general level of knowledge that the individuals possesses. In this sense, seem reasonable to assume that more educated people perceive reality clearer since their information sources are wider. They tend to socialize more and read more often newspapers which imply that information of the reality of the neighborhood can be clear and almost instant. victimization index, as expected and, hence, this can also determine a higher presence of police officers. Note, though, that given its nature the spatial distribution of "police_stop"
seems not to show any pattern related to the victimization index. Therefore, we make use of this "exogeneity" to identify the impact of police contact on crime risk perception.
[Insert figure 2b with maps 5-8 around here]
Neighborhood data and variables
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As previously mentioned, we undertake our estimates having into account also neighborhood characteristics as possible determinants of crime risk perception, in a multilevel framework. Neighborhood data comes from official statistics from the Barcelona City Council. Since at the individual level we use data for three years, we have to homogenize the neighborhood yearly data. We do this by simply taking the average of each variable and neighborhood along the three years of study. By doing this, we cancel out yearly fluctuations (white noise) of the neighborhood variables (Hoogue et al., 2011) . We implicitly assume, hence, that there exists a certain stability of the neighborhoods' characteristics.
For that data unavailable from the Barcelona Council statistics department we use data from the survey clustered at the neighborhood level. For instance, the level of perceived incivilities at the neighborhood level is the average of the perceived incivilities for all the individuals in the victimization survey belonging to a certain neighborhood.
In our database individuals are clustered across the 38 neighborhoods of Barcelona and, therefore, they might present some similarities regarding the neighborhood characteristics.
We include the victimization index of each neighborhood "N_crime_rate" to account for the effect of total neighborhood victimization crime rate on individual crime risk perception (Roundtree and Land, 1996) . The "broken window" thesis states that incivilities or minor disorders influence a chain of events that can affect crime risk perception, to test it, we include the average of individuals' incivilities perception "N_incivilities" in order to approximate these minor disorders. This variable is defined from 0, many incivilities perceived in the neighborhood, to 10, no incivilities perceived (see map 7). Also the 18 To distinguish from individual variables, we name the neighbourhood variables as "N_namevariable".
neighborhood social composition may affect people's crime risk perception since people living in a more "immigrant neighborhood" may feel an invasion of various racial and ethnic groups (Skogan, 1995) . For this reason, we include the variable "N_male_immigrant". Moreover, we also control for the number of youths "N_youth_male" since, as Buonanno and Montolio (2009) point out for the Spanish case, young people are more prone to be involved in criminal activities. The socio-economic status is one of the main determinants of crime risk perception as Wyant (2008) points out.
Therefore, we take the average of the income "N_average_income" of individuals in each neighborhood to obtain an approximation of the socio-economic status.
We also take into account a proxy for the level of social capital in the neighborhood since community values, relationships between individuals and involvement in public affairs may create some sort of community trust and union. We include the variable an approximation to social capital, "N_election_partc", which is the voter turnout in the local elections in 2006 (see map 8). Social capital is an increasing function of participation in civic life. Voter turnout has been used broadly as an approximation of social capital since it is hypothesized to capture civic involvement and participation in community decision making. Again, the larger this share, the more the implication of individuals in public affairs and, therefore, one could expect a negative effect on crime risk perception.
Finally, we also control for the average perception assessment of police officers made by surveyed individuals in each neighborhoods. This variable, "N_police_perception", takes the value from 0 (to represent total dislike of police forces) to 10 (highest valuation of police forces). A priori, one would expect that the better the police act in solving neighborhood criminal problems, the higher the assessment given by individuals. Table 1 presents the basic descriptive statistics of the variables used in the empirical estimations described above.
[Insert table1 around here]
Empirical approach: a multilevel ordered logit model
In order to explain the main individual and neighborhood determinants of individual crime risk perception and the impact of police proximity on it, and since we measure crime risk perception scaled from 0 (non crime risk perception at all) to 4 (maximum level of crime risk perception) as our dependent variable, we have to use a link function. The link function may be either logit or probit although for the sake of simplicity we opt for the logit function. 19 The dependent variable may take up to four values and, hence, the probability of each response is denoted by:
y represent our dependent variable and k π is the probability of response k. As the data is ordered, we can define the cumulative response probabilities which reflect the ordering of the values of y. We define k γ the cumulative probability of being in category k or lower as:
Suppose we have m control variables, then the cumulative logit model (or ordered logit model) for the individual i is defined as:
where k α refers to a threshold parameters or intercepts at each category of the dependent variable. Since individuals are clustered into neighborhoods (denoted by j) the individuals may follow a certain distribution in each neighborhood and, hence, we need to take into account this fact by using a multilevel approach. The use of multilevel models is justified mostly by statistical reasons. If observations are clustered into categories and Ordinary Least Squares (OLS) is used, estimations will be unbiased but inefficient since the variances of errors could be underestimated leading to incorrect inferences. One potential way to deal with clustered data could be to introduce dummy variables that account for the cluster specific effect. However, one could not observe cluster specific errors nor the effects due to observed and unobserved group characteristics. In a multilevel (random effects) model, the effects of both types of variables can be estimated separately and the residual variance is partitioned into a between-group component (variability across groups) and within-group component (variability across individuals). Therefore, estimations will have the correct standard errors as well as the estimation of the between-group and within group variance. . The coefficients present the subscript k because the impact of the random intercept or the variables may be different for the four categories of crime risk perception (proportional odds assumption). We test if this assumption holds by means of a Wald test.
Endogeneity issues of crime risk perception and police contact
First we run a multilevel cumulative logit model where we introduce some individual and neighborhood level control variables. Then, we introduce our variables of interests.
First the variable "police_call" that, as previously explained, can be potentially endogenous. That is to say, that the coefficient estimated for this variable may be biased since individuals who present a higher crime risk perception are more likely to call the police when seeing something uncommon. For instance, someone with a high crime risk perception who sees some youths at the park at late hours may dispatch a call to the police because she believes they are likely to provoke problems (fights, public facilities damage).
Therefore, police contact may reflect a positive impact (negative estimated sign in our multilevel ordered logit model) on crime risk perception.
We deal with the endogeneity issue by using an alternative measure of police contact.
We make use of the variable "police_stop" which takes into account citizen's-police contact when citizens are stopped by police officers. This is, a priori, exogenous since police traffic controls usually randomly stop citizens. 20 On one hand, police officers stop citizens independently of their individual crime risk perception. On the other hand, the location of police officers when stopping individuals for car/documentation controls is also exogenous to the neighborhood crime level given that some of the controls are performed outside the City of Barcelona. Consequently, the estimations of police-citizen contact can be seen as causal using this variable and not driven by reverse causality issues. The expected results of the effect of police-citizens contact in a police control could be, in principle, either positive or negative. A positive impact (negative estimated sign in our 20 It is worth pointing out that there exists the typical individual stereotype that police tend to pull over. Red cars, youths and late hour and weekend drivers are more likely to be stopped. However, it is worth pointing out that this fact is true for drugs and alcohol driving tests. General police car controls for documentation may stop any citizen independently of their age, resemblance or car. In our sample, a t test of mean differences at the neighbourhood level show that there is no statistically difference between the means of the main individual characteristics of those being stopped by police officers and those who are not. multilevel ordered logit model) would imply that someone who has been stopped by police officers is more likely to present lower levels of crime risk perception than someone who has not (feeling protected). On the contrary, a negative impact could also be found if people increase their crime risk perception when being in contact with police officers (feeling in danger). In fact, Braga (2001) and Hinkle and Weisburd (2008) already point out the fact that people leaving in a neighborhood where police crackdowns are carried out may have negative effects for crime but positive impacts on the levels of citizen's crime risk perception.
Controlling for spatial issues and endogenous sorting of individuals
An important aspect to be taken into account when working in urban settings is the spatial dependence. Individuals do not make their choices independently; their decisions and perceptions are also the consequences of their social environment (such as neighbors, friends or ethnic groups). This peer influences are known in the literature as the social interactions theory (Akerlof, 1997) . Since we are measuring in our dependent variable an opinion expressed by an individual, responses are likely to be influenced not just by the neighborhood characteristics, but also by the characteristic of surrounding neighborhoods, expecting that closer neighborhoods are more likely to have an influence (Borjas, 1995) .
To address this important issue we include spatial lags with first order contiguity matrixes using the queen criteria 21 (Anselin, 1988) for the dependent variable as well as for the "N_crime_rate", "N_incivilities" and "N_police_perception". We consider that these variables can affect citizens' crime risk perception but given the small distance and high mobility between neighborhoods, we consider that neighborhoods' general crime risk perception, victimization indexes, incivilities perceptions and police assessment can also affect individuals' crime risk perception.
Regarding the sorting problem, as the above issue, this should not have any impact in our main variable of interest ("police_stop"). However, the effect of the main neighborhood explanatory variables on crime risk perception may be influenced by other characteristics.
For instance, regarding the "N_crime_rate" variable one could expect a positive (negative 21 Rook criteria and higher orders of the matrices have been used and are available under request. The results are similar when using the first order contiguity matrix with rook criteria but seem to be less and even non significant when using up to third order matrixes.
estimated sign in our multilevel ordered logit model) effect on crime risk perception.
However, the correlation could be simply driven by the presence of unobservable factors and/or by an endogenous sorting of individuals into areas, i.e. people with higher levels of crime risk perception may tend to live in areas with lower levels of crime. Hence, we would find no effect of this variable on the crime risk perception. If one does not deal with this issue, the estimated standard errors of the neighborhood level characteristics will be biased and, thus, can lead to misleading inference.
In order to deal with the sorting problem, we restrict our sample just to those individuals who have been living at the same place for over 5 years. The intuition of this empirical strategy is that these individuals had to choose where to live several years before taking into account the characteristics of each neighborhood (victimization indexes, number of immigrants, etc) in that moment. These characteristics have changed over the years and, consequently, people may be sorted according to the characteristics of the past but not to the characteristics of the years of the study. Figure 3 presents the evolution of the victimization index for the ten Districts of Barcelona for the available years of the 1983-2008. It may be seen that the aggregate evolution of the victimization index has considerably changed over the years which support our strategy.
[Insert figure 3 around here]
Empirical results
Tables 2, 3 and 4 present the results for all the approaches used in the paper. Since we are using an ordered multilevel logit model the coefficients are interpreted as the effect of a 1-unit change in the independent variable on the log-odds of being in a lower category of the dependent variable rather than a higher category (Rabe-Hesketh and Skrondal, 2008) .
Taking exponentials of each estimated coefficient yields the multiplicative effect of a 1-unit increase in the independent variable on the odds of being in a lower category of crime risk perception. Alternatively, if applying ) exp( 1
to the coefficients we would obtain predicted probabilities. Regarding the cut-offs or interceptions, each α k (if taking exponentials) represents the predicted probability of being in the "k" category or lower and due to the ordering of the dependent variable it is increasing with the response variable.
Before explaining in detail the results obtained, it is worth determining the percentage of the variance of the crime risk perception which is due to neighborhood characteristics.
We estimate Eq. (4) and Eq. (5) This seems to be lower than other studies 23 such as Taylor (1997) which finds that 11% of the variance was due to neighborhood characteristics and Wyant (2008) with 12%. Figure 4 confirms the need to account for the differences across neighborhoods since several neighborhoods are statistically different from the mean.
[Insert figure 4 around here]
Column 1 in table 2 presents the results for the estimation of the determinants of crime risk perception using the multilevel ordered logit model. The intercepts represent the logodds of being in each category or lower. The approximation to physical and social vulnerability of individuals "age" and "gender" present a positive and significative sign, meaning that the older the person the higher the crime risk perception and being a woman increases also this risk. Women ("gender" = 1) and older people are more likely to be in a higher category of crime risk perception. Moreover, the variables reflecting prior victimization against the person "Victim_person" and against property "Victim_property" reflect also a positive sign meaning that people who have suffered recent prior victimization (the year before) are more likely to report a higher crime risk perception. In fact, we find results that are in line to the ones found previously in the fear of crime literature by Quang and Thing (2002) . Suffering property crimes affects more crime risk perception than suffering crimes against the person. This result is somehow unexpected since we expected that people suffering directly a crime against the person (for instance, an aggression) would be more likely to be scared. However, the results seem to be driven by 22 It is worth pointing out that when using a sample of a single year, this variance is similar to the one found by other authors. 23 It is worth mentioning that these studies measure the fear of crime instead of the crime risk perception.
the fact that the majority of property crimes suffered are mugging or larceny which differs from a house entry in the fact that victims do actually spot criminals.
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[Insert table 2 around here]
Foreign born individuals seem to present a positive sign, indicating that their perception of crime is lower than residents. This result could be explained by the fact that many foreign born individuals (from developing countries) are used to (even worst) criminal atmospheres in their countries of origin and therefore, in relative terms, living in Barcelona may be perceived as safer for them. We find opposite results regarding this variable since Skogan and Maxfield (1981) found that racial and ethnic minorities tend to be more fearful.
The difference may be driven either because we are analyzing crime risk perception (instead of fear of crime) or because in our case, the racial issue is not explicitly taken into account (we control for country of origin instead of race).
The variable "education" presents a positive sign indicating that more educated people have a lower probability of having high values of the variable crime risk perception. Social interactions of higher educated citizens may decrease individuals' crime risk perception.
Moreover, more educated people tend to inform themselves better consequently knowing the reality of their neighborhoods better.
Regarding neighborhood determinants of crime risk perception, results seem to indicate that just two of the variables are in line with the expected effect. "N_incivilities" has a positive impact on crime risk perception. This means that the lower the citizens' assessment of civilities in the neighborhood, the higher the probability of reporting a lower level of crime risk perception. In quantitative terms, an increase of 1 point in the assessment of the civilities in the neighborhood increases the predicted probability of being in a lower category by 0.62. This effect is strongly significant proving that "fear in the urban environment is above all a fear of social disorder" (Hunter, 1978) . Unexpectedly, "N_crime_rate" seems to have no effect on crime risk perception. This result has been previously found when using fear of crime as the dependent variable by Perkins and Taylor (1996) .
On the other hand, the variable capturing the social capital of each neighborhood, "N_election_partic" presents also a positive and significant effect on crime risk perception meaning that the higher the participation (the higher the levels of trust and civic involvement in community decisions making) the higher the probability of reporting a lower level of crime risk perception.
In relation to our main variables of interest capturing police proximity to citizens, the results when using the variable "police_call" seem to show the opposite expected impact.
The negative estimated sign means that the fact of having had contact with the police decreases the probability of reporting a lower level of crime risk perception. As previously pointed out, people that are more prone to feel unsafe may present a higher propensity of contacting the police. The sign presented for this variable seems to match with the previous hypothesis. Therefore, column 2 in table 2 presents the results when using the alternative variable for police proximity: "police_stop". Since the fact of being stopped by a police officer is completely random, we can trust the estimated coefficients obtained. The predicted probability of reporting a lower category of crime risk perception for someone who has been pulled over is 0.52 higher. Although the effect, as expected, is not quantitatively very high, it is worth pointing out that the approximation for police proximity of "police_stop" accounts just for the fact of being stopped in a police control in the last year.
Column 3 in table 2 relaxes the proportional odds assumption made so far, that is, we have assumed that the effect of, for instance, the variable "police_stop" is the same across different types of respondents. However, the effect of having contact with police forces could differ across individual depending on their crime risk perception. For instance, someone who is more fearful, in general, may be negatively (or positively) affected by having contact with the police. On the contrary, someone who does not perceived crime risk may not be affected by the fact of having contact with the police. By allowing the effect of the independent variable to vary across the intercepts we can capture these differences. The results show that the effect of having contact with the police is more likely to affect those people who present a high crime risk perception. In fact, those reporting 0 or 1 in the crime risk perception variable are not affected by police contact.
Further results
We present in figure 5 the predicted probabilities for the multilevel model using the interaction of "police_stop" and "age" in order to account for the different effect that having contact with the police may have on young and elderly people.
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[Insert figure 5 around here]
First, the blue line in figure 5 represents the people who have not been in contact with the police ("police_stop" = 0) is steeper for any crime risk perception level. The effect of being stopped by a police officer increases the probability of being in a lower category of crime risk perception (the green curve is flatter). However, for young people, the fact of being stopped by a police officer seems to increase their crime risk perception. This positive effect holds for people younger than 25 years. The explanation of this effect could be the attitude of young people towards police forces. Since, on average, young people tend to be more likely to commit offences (Buonanno and Montolio, 2009 ) they may perceive that police is not crime preventing institution but a threat to them.
We have also estimated Eq. (4) jointly with Eq. (5) that defines the random intercept and Eq. (6) that defines the random coefficient. The results show that the effect of being stopped by police forces does vary across neighborhoods. This result, indeed, proves the randomness of the independent variable used. Table 3 presents the results for the multilevel ordered logit model when one takes into account spatial effects of some of the variables of interest. The prefix W reflects the spatial lag of the variable named after it. Column 1 includes the spatial lag of our dependent variable which reflects that neighborhoods' crime risk perception affect individuals' crime 25 The plots have been made maintaining the other variables in their representative shares in the sample and just for Spanish individuals.
Spatial patterns
risk perception but with the unexpected sign. This means, higher crime risk perception in our neighborhoods diminishes our perception of crime. So far, the only study accounting for spatial matters is Wyant (2008) 
[Insert table 3 around here]
Column 2 includes the spatial lag of the incivilities perceived in contiguous neighborhoods.
We obtain that the better the assessment of a contiguous neighborhood (in terms of lower incivilities) the higher the probability of dropping to a lower category of crime risk perception. The results for rest of the variables seem to remain invariant except for the case of "N_male_immigrant" which seems to affect negatively (positive sign) crime risk perception (in table 2 the results for this variable is not statistically significant). Column 3 includes the spatial lag of "N_police_perception" which shows the expected positive sign indicating that the higher the valuation of police forces in contiguous neighborhoods the higher the probability to report a lower category of crime risk perception. Column 4 includes victimization indexes of the neighborhoods but the sign obtained seem to be the opposite of which one would expect. Finally, column 5 includes simultaneously all the spatial lags considered. In the most complete model the sign and significance of the variables seem to be as expected except for the case of the victimization index which significance disappears when taking into account other spatial effects. Moreover, in column 5 of table 3 the neighborhoods' crime risk perception presents a positive effect on individual's crime risk perception, as one would expect. Regarding our main variable of interest "police_stop" we may see that the coefficients remain unchanged confirming again the results previously obtained. Therefore, these results must be taken into account very carefully since the individual observations may not be representative at the neighborhood level.
Endogenous sorting
Our variable of interest presents the same effect as before. Citizens' with high crime risk perception are positively affected (reduction in crime risk perception) by the fact of being stopped by the police. Also at the individual level, the variables seem to present the same signs except for "age" and "Victim_person" which seem to be non significant anymore. These individual variables should not change their significance since restricting the sample should just affect the neighborhood variables. However, we believe these changes in the individual data may be driven by the lack of observations in the sample.
[Insert table 4 around here]
Regarding neighborhood variables, the neighborhood victimization index still does not affect citizens' crime risk perception even thought it presents the expected sign. Moreover, note that incivilities are still positive and significant at the 1% level. "N_average_income" presents now a positive sign depending on the spatial lag used. This implies that richer neighborhoods affect negatively crime risk perception. The neighborhood level of education and the voter turnover seem to be positive and significant meaning that the higher the level of education and the voter turnover (social capital) the higher the odds of reporting a lower category of crime risk perception.
Regarding the spatial variables, they seem to present the same signs than before except for the case of the spatial lag of crime risk perception. When using all spatial lags (column 5) only the spatial lags of incivilities and police assessment turn out to be significant and with the expected sign. We tackle the potential issue of individual sorting across neighborhoods by using a subsample consisting of those individuals living more than 5 years in the neighborhood.
The results seem to be unchanged for the majority of the variables confirming the results obtained.
Regarding our main variable of interest, police proximity, and once controlling for the potential endogeneity coming from the fact that individuals with higher crime risk perception are more prone to contact the police, we find that the simple fact of being randomly stopped by a police officer is a signal of police proximity that decreases the level of crime risk perception. This result seems to be different across age and across different levels of crime risk perception. For young people, the fact of being stopped by a police officer is crime risk perception enhancing. However, once turning into 22 years or more, people start to asses positively police institutions and, therefore, the fact of being stopped by a police officer decreases the individual level of crime risk perception. In relation to the effect of police on individuals' crime risk perception we find that just the most worried individuals (those reporting higher levels of crime risk perception) are affected by the contact with the police.
These results give also some important policy implications especially for police policies since it reinforces the socializing role of the police officers. This is, patrolling the streets trying to prevent crime is not the only role of police proximity officers. The fact of stopping people in car controls and interact with them has a greater role than prevention itself since people have not just to be safe, but also to feel safe. Police officers should receive even greater levels of socializing techniques in order to know how to be closer to citizens' and how to handle the situations in order to make people feel safer.
Finally, this socializing role of the police officers should be taken into account when calculating efficiency proxies of police forces since just taking into account crime clear-up rates could be misleading. Public expenditure in police officers' must be seen as an investment in deterring crime and an investment in individual, and overall, well-being since, as we show in this paper, there exist individual benefits of police proximity. Figure 5: Predicted probabilities of crime risk perception for age and "police_stop"=0 (blue line) and "police_stop"=1 (green line). 
